This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images w^ithin this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK ANTD WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents mil not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



f 



Homser ^^^^ ^o.^^.S^ 



„.,..ical cc^^^^^' „^ct 



(11)47099/83 



-2- 



chos^T^""^"" accordLng to Claun 1, characterised iii that ths polymar is 

n ran the group consistLig of styrena-based polymers, -alanins-based 
Zxb^' ^^^^ "^^^ ^=^1^"= °^ methacrylic acid, polyesters 
^ from lactic and/or glycolic acid, crosslij^ed proteins and protein 
coagulated by heat. 

5. CoTp^sition according to Claim 1, characterised in that the fatty 
substance is chosen frcn, the group consistLng of fatty alcohols and 
derivatives of alcotols and of fatty acids. 
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The following statement is c full description of this invention, including the best method of performing it known to 



US 



cos^Tic OR FEAaMACurrscAL COMPOSITION com^xi^ 

MICROSPHSRES 0? ^^TKSRS OR OF FATTT iUSSTA^CSS WIU^D 
WITH LEAST ONE i^tlVS saOOTCT. 

The pr©3@nt inventloa nslatas to a cosoatic o? 
phax^ceutical ccsmposition contuslning Kicrosph^rse of 
polyjnars ©r of fatty substances fillsd Vfith at least 
one activ® product la a suitable carrier. 

It is knoTsm ia th® at^tis of tha art to jirspare 
aicrocapsulss ia ^ich tli0 active principl© ia ©nclos^ 
and ia not in contact with tha ©xtamal anviross^nt 
(ass p^icularl^r Frsach Patent 3,218, OSS and ^xxop^&n 
Patant 315,054). Hotfsver, et tha tlaa of application, 
thm alcrocapsulQ can bx^&k prcsatunaly and relaaaa tha 
activTs priaciplo lsasidiat©lr . 

It i0 also knowi to pr^p^s natural or synthetic 
polysers 1^ tlia form of micrcsphairos by crossllrJclng 
th©se polysu^rs In suap^josion, ^ procQas for tha 
siai;ufactur0 of poIy-^-al^iis^ aicrcaph©rsg 4© 
dQscribed, for es^ple, in ^^onch Pattirit 3,330,3 30. it 
is alBO knc^ to prtgp^r^ microgph^ra© of fatty 
substancQs . 

Xt al^o Joiovn that th^g© aicroephar^s sx^ 
cap^l© of filling ^ith ch^cal producta, in 
particular with active products (fi^ ParticuL^rl-^ tha 

tit 

ai>ovsiit®ntion^ Frsnch Patent tJS Patent 4,S9Q,825). 
In tha present application, an sctiv® product s^sejaa any 
product having an ^activity frcca thm cosaotic or 
ph£mac©utical vi©^iat. Thm solid product foraing tha 



aicroephar^ can, 4a fact, B^rv^ a« an al^eor^at or 
ad^orb«nt aubetrato or aUa as ^ biadar for a^ny 
chi^ical prcKiuc^a (a^ Suroj^an Patent 211,299)" 
«lcrcanh.r.. iiHe^ ...^^ ^^^^^^ ^ ^^^^^^ 

a .uitabla earner ia ..hich soUd sub -.n^* 
foi=sing ^hs aicrogph^rs. is poorly or iv. a all 

soluble. This carrier c^n an aquscua solution or an 
oily phase. 

A cosnatic or ph^naac gut leal conposition 
contaiaing .uch aloro^phart^s fill^ ^i^>, 
product (a, m . .uitabl. carrier can ^ ^lo.^ .^r 
bringing ^diction, to a dat.r^n^ pel., of th. body, 

P^icul^ for application to th. .3cin. Ec^r, 
topical application do.a r^t g.r^raily hava th^ da.ir-^d 
.ff.ctiv-.n.«. because th. apid.r:^. fo.^ , 

iurcording to th^ proaant invention, it h^. b..«n 
found Lt th« Mcroaphar.s of tha co.-=.^tic or 

Ph^cautlcal ca^olticn choa.n fro. . particular 
.10^ range, t.ho affactl^nsa. of t:^. activ. prcd^;ct 
^^ich t^^y eontaia greatly increased in a ^ 
nno^t<^ etudlaa conducts by u.. Applicant 

C^pony featro ^ada it pos.ibla to establish t>^t thig 
con^id^ral^lo i^prov^nt li^^ ^^^h th« ontry of 
tivs sLlcffoaphsraa late eabacsoua folliclas. 

Th. .ul^^oct of th. p.o..nt l^v..ntion i. tharofor. 
coam^tic or phar^c.utic.l cc^.o.ition for topical 
application containing, in a f^uit^lo carrier, 
rUcroephoro. Of . natural or aynth..tic ,^lyr:^J or of 



fatty 8ub8tanco3 ^Ith a imltLng point higher th^ go'-s, 
fill^ ^ith at iQiM.t oa@ activo product, clviractaris^d 
i« that at l&^t ao ^ &y ^ight cf tho Qicrospbsrss 
aaploysd havtj a dlaaatsr of ^tw®^n 3 and 10 ^. 

In fact, aicrosphsros r^jhich hav® a diasefcar ia t:;^ 
range dafinsd &i«vQ gntsr ths oebacsous folUcla, but 
UttlQ into ths skin. Tha said s^icrcephart^s , thar^fos^, 
s^lsctivoly and progressively r^ch th^ follicular 
c^l, whare th« active product %fhich thay carry 
diffuses into ths follicular can^l ^^d tho surrounding 
tissuas. On th« othar hand, tha auhatrats fcr^ng th« 
sicrogph^^rs is suijsoH^uaatly rejoct.-^ by ^irt-^^ of tha 
flov of safcuiB aad/or os tha grtmiih of h^i^. ^^^^ 
undaairahle rtiaetion of tLa organitm towards the solid 
cc-mpound forcing tha aicrot^phsrss thus a^idsd. 
It should ba act^ that, whan tha lacroaphere® 
>vs a diaaotsr ^iiar ^ 3 ^xa, th-^^y also -antor th^ 
folliculax c^la, but tha homy layer as m ^ 

high concontration. Mo^, tJais r®leas^ of ths sctiv^ 
principle in thg homy I^k, for es^.-pi9 in <di-a ease 
of antiacn© pxsparationjj , Lq rsfl^ctM by tha 
eppe&ranca of secondajry @f facta which ar«s undcssirabl® 
in^^ofar as tha activo product is rslaasad in th^j 
rogions of haalthy skin ?7hicb ar© toucli©d by tho 
application and ^-rhich B^^xoMnd thm folUeiilax ch^imaeia, 
whcsraas^ in the case of Ebadications af,.ing 
systeaJxally, tha acti^ product ie rsla-Gsod in a 



l-.U.cK, .„ th, =urfaca akin ,lth=ut o.^«in. 

«PPU=«io„. ^^^^ ^ 

r.l«=« on .h, l>c„y Uy«. i„ ^ 
t-9«L=g Of t., product. =.,,^1^ 



invention. 



X= =tJ,,r th. mention pr=,oo„„ to .al«>ct 

^« .1=. Of ti= ^c.-o,p^„. „. „ ^^^^ 

o.ioctlvo „„try into th. .«fc.= ^„„ foUlol..,, tha 
=«« cf .0^, ^^^^^^^ 

^P^ciJloally to th« t^^t ^iona «t>,out .„d..u-^l« 
»«:on=iary .£f«:t. on tto l^.lthy ,n=> r«lo„. 

th» «cti™ product 18 a asdlcatlon «hlch acts 
»y,«-i«Uy, (olUcular cb^^j constitutor. . 
Mffhly ofuclont routo of j»„„,i a<toUl,tr«ion 
i-c£„ th» Mt.,io. 01 u>a ,ctlva product t.to 
tM. c<«j,.rt«,nt ,«r«.. onto a MgUy v.„cul«l.od 

va. not obviou. that ^croaph.rea c.oahl.. <.f 
-t..Xng tl. .... 1^. ^ 



pilosffibAcewue orifices I0 l«clud»d la a also rang© 
which la quit« dlfftrent froa that liullcatod abov® in 
tha case of th® alcrospharas; for ©xaapl®, on tha 
forahaad, this avoxag« diaiastBr Is b^tw^n 32 and 
82 nm. In man, ths eurfac* area of tha piloBebacs^ua 
orlficas situated on th© forehead la approsiitately 
0.002 aa« (W.J. cunllffe, w.D.H. Parera, P. Th4c)u:ay, 
M. Willlaaa, r.a. Forster and 8.M. Wllllaaa, Erltlsh 
Journal of Dermatology, i97S, 85, iS3). Asauaing th^t 
th« contoiir of th® follicular channel la approxiaiately 
circular, tha average dlaastar of tha pllosabac©oxia 
orlficaa can bm Qstiaatsd, according to this paper, at 
50.5 Mffi. This diaE3tsr, r®<iat&£aan©<i by the Applicant 
Cospany by saasureaant of tha slae of ths pilosabaceovia 
orifices eituatad on ths skin of tha forahaad of sis 
healthy Nrolunt6«rs, is found to b« bat^n 52 ^ aiid 
02 (saa study daacrib^d in tumt B of th© present 
application). This eonaidarabla dlffaranc® betw®n th® 
rang© of tha diaaatars of pllosabac&ou^ orifices and 
tha raaga of diaas^stare of tha affective alcrospharaa 
sad© th© invention p^urtlcultrly surprising for the 
specialist. Thia surprising nature is fiirthanaora 
confirasd by tha fact that in tha aboveaiwjntionad 0S 
Patent 4,S90,825, tha siss iadicationa fluppli®<i ex® 
oiaod only at aicroaphares vhich hava diaastars of 
batwi»en 10 and 100 ;asj. 

Tha aicroBphar®s which hava tha dasirad eisa cmi 
b« 8alect®4 by ecra^ng, ssp^lally in q soist sodium. 
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^ .^.^^ ^^^^^^ 

contain^ Lxx tha dftaf^*^ 

-.Un.l„, „ ^ ^^^^^^ ^^^^ 
, , o« ths art Md/or 

<"wl«sir«bu effect Md capj. i. of , 
=«P«:.X, „Xt. t^ 

eo»pc.itlon. Of t,« pr.„„ ^ 
a<Jyaat.ffTOusly chos.n froai 

- .fyx.«-b.,., poly«„, „ 

polymers, @uch &s poly-s- 

alanine; 

Pc:^„ d,,,.^ ^^^^^ ^t^.c^Ue 

^^^°""_'^''-i.-.i.-"c „.,o. ,:^oUc 



- Prot laa cst>@alink&dt 
©ithar by glutaraldahyd© o? by &n acid 

dichlorlde such tsrephthmloyl chloride, 

or in th© pr^seac® of m ectivator such as 3 
^ cerbodiifflide; 

- proteins coagulati^ by h^at (elb^iain). 
Tha polr^rs ^ich can b« ^ioyod ars pr^faribly 

chosen froa polys^ra bae^ on poly.;,-alanln. and 
Poly^.ters d«ri^ 1,,,,^ ^^^^^^^^ ^^^^^ 

5 The £at.ty aubst^nc^s %rhlch can b® ^loy^ ^ 

chos©n trout 

- derivatives cf sleehcls ^d of fatty acids, Buch 
^ tri«taarl«, s^«y^thatic ^iglyr.ridos or giyc.rol 

sonootsarat®; 

- fatty alcohols such &s catyl alcohol. 
Tha fatty substances ^ch ca« ba a:sploy^ ar^ 

. preferably chosan fre^ fatty subatancss vhich h^v« a 
salting poiat of approsiaat©ly b«t^n 30'C and lOO'c. 
■fh® active products ^ch can b^ ^loy^ la tha 
. campcsitioa according to tha invention ar. thoea liable 
to b# appli^ to ths skin. Th^ ^y fc« chosea frcm, 

- ag©at^ for treating acae, such &m compounds ^ith 
^ action of retinoid typ« (vita^Lla 4, iretinoie acid or 

itj3 dsrivscivaa) I 

5 - bansoyl poroaid®; 

- gro^h factors of p^ptidic iiatur^, auch a« th^ 
proteinic or apid^raic gxo^rth factor (BGP); 

- ekin-rainforciag agents, auch. as. bansyl 



n 



as 



nlcotiruts; 

- ©ffonta for trtsstlag h&Ls, In imrticular antlloi 
or hair regrowth agents, such as slnosldil and 

antioeborrhoeics such as S-carbosyia9th>'lcyBt9ina or 
3 octoplrox; 

» antifvungaie gach nystatin or econaso.r-s; 

- astringantfl, snch as aluainiua ehlorld«; 

- AntlbLotiCB, such as arythromycin and 
tetracycline; 

3 - antivirals, such a@ vidarablna; 

- antihypertansors, @uch ao clocidine 
hydx-orhlorid^; 

- aJitlanglnals, such as nitroglycsrina; 

- vasodilators f such sjs bradUsyain; 

- aganta for treating cardiovaaculax disordare, 
such as p«ptid®a of thm tachykinins group, for 
"eubstaac® P"; 

- antliafiaaaaatory sgsnte, such as aspirin or 
hydrocortisone and its darivativea; 

- iaatiall©rg©nfl such e@ chrosoglycatoa j 

- antipruritics, euch phanothisain© 



is 



- naurostiaulants, such as eaf.^aiaa or 
theophyllijia; 

« ant idspras Bant agents, such m lithiua salts 
and, aora particularly, lithiua carbosLata; 

- natui-al cospouads «KBploy®d ia D-.uroblological 
rofioarch, such as eapaaleinej 



- anasisthaticsj, sneh as lidocairw and procalnaj 

- horaone etaroida such as 17-<,-o«8tradlol and 17- 
^-osBtradlol. 

Th« 8uU4bl9 eaxriar la in aqu^oufl fora or in th« 
fora of oil. 

_ The Carrie? in aijueous f orn say ba an ac^uaous gal 
cbt«in*<l vith tte aid Of a galling agent, euch as the 
croaslink^d polyacrylic acid sold under th« txsd« 
•Cfirbopcl- by Goodrich BP or the c^Uuloae d«ivati^s 
aold undsr the trad® 'Ilucal- by Harculas, er s 

by^o^lcoholic gal contiiining, for s:«^ia, propyl^na 
glycol. It is also posBibla to as® a lipophilic scrasous / 
solution such as an agu^e solution of ailiconaa. / 

Thg oils tfhlch caii b« aaploysd c&rriars ar@ 
liquid or eeaigolid oils auch as triglyceridas of c,-C,, 
fatty acid.! and thsix allures, vaseline, liquid 
p&raffin and Isnolin. 

The pa of tha carrier is preferably adjoist^ to a 

Tha carrier la in tha fora of liquid, of g®l, of 
craaa, of p^-t^, of poaada er at dry pcvder. «Po obt^iox 
a pasta, a pcaaado or an oints^nt, an ascipisnt is 
add^d, such 48 polyathylsaa glycol, a euch as 
b<M»8wax or lanolin. 

The coaaetie or pharsiaceutical cc^sitiona 
according to ths prssent iavantlon g^narally contain 
fro^ 1 % to 40 e by ^ight of aiicrcaphar^s , «t loa.t 
80 % of wMch have disasters of b<8tw««n 3 and lo ^. 



10 

also cont^la £rcxa 0.03 % to 10 I by ^ight oi 
active prtxluct. 

Th« aicroeph®rsa ®ra aanufacturad by any kaown 
process. Ths polys tyyan® alcrosphsrsa ara widely 
aarkatad. Thoea of poly-^-elanioa cam, fo^ eaa^la, b« 
prepaxad according to the processes daacribsd in French 
Patent 2,530,250. 

TO IntroducQ tha acti^r« product into the 
aicroaphers, tho activa product is dissolve ia a 
solvent or a aiirtur® of aolv®nts which have a 
sufficiant affinity for tha eompourd foraing tha 
aicroephersa. th^ sultitbl© solrrsats, sspecially 

for poly.^-alanine aph«r«B, thera aay ba aantioa^d, for 
0:^lm, ^at<fr, glycaroi, ethajwjl, diethylene glycol, 
acetone and, in ganaral, vatar-mlecible organic 
solvents . 

When a solvent has b^^n @eiploy®d to obtain the 
alcrospherea fin^ «ith acti^^® product, tho said 
ffiicrosphares aay be ^ley^ aa such or aftar *-^val 
of thfi solvit r^iaiag th©.,fsla. mxLu oolvant say hav^ 
r«sain^ thisrsin ®g aolvsnt of th® active product 
and/or as a 8««lltag sg^nt for tha aicroaphar® itself 
when tho polymer Of ^ich it is ^d^ u liabl® to 
in th® said solvent, mxmx th^ miero.phares ara @^io<^d 
aftar removal of th^ solvent, tte> active product 
r^lna n^nrarthaUss tra.pp.^ in (or on) t ha microaphar^ 
on drying. Swelling of ^ poly^r by a aolviant 
produces ^cro.ph^s in g^l fe^, pn^id^d that tha 



quaatity f sol^at eloss not aseesd eartain llaits, 
%fhleh ar® dlffar^at dap«ndiag oa ths polyaar of vhXch 
th® aicrospheras ftre mda. 5lia alcrosphsras filled with 
at least on# activ© product, b« they dried or not, a«, 
Jaijcad uith th© chosen carrier. 

The cosaetie or pharascsutical ccapoisition 
obtai^ned is applied ia th« usuaI vay to tha akin, 
pr5.ferably with a gentls- aAasaga. in en eltorastive 

^ aicrospher«g ar® filled with aa actlv® 

product ia ionised form! ia. this casa, after 
application of tha ccapositicn to tha skin, tha raleega 
oi the. activo product say fog accelsrated by 
ionophoresls , 

Th© exasrples givan b«low, purely by ^my of 
iUuotration, no iiaitation being iapliad, ^?ill aii©^ 
th© iavantion to b« bstuair uad«rstood. T©@ta &, B &ad c 
are Ts^&SMx^nZM provided to <sxpl^Ln tha rsaArksbi® 
9ff&ctiv©n@08 of th& coapouads according to th@ 
invention. 



la tJiis tast, th® sig© of tho pilosebac^oua 
orifices ia saa is «valmit©d. This study was cp^i©d 
out on Bis haalthy volunt^rs (thr©« s^n and thr®3 
w=>an) agad froa 2i to 35 years, aad it vaa carried out 
on th® skin of tbs foraha«d. 

After having c&rtsfully cl©aaad with eoap a rs^ion 
cf skin of sppro8ii^t€ly 2 els', a dy^ (diirk bro^ dLx^t. 
dy^ -L'Oreal r-^aovstiTs-, aark^ted the coa^p^ known 



^ "I'Oro^l*) is chceen aiid Is ^pplimd, for fifteen 
ffllnutes, to th@ l@ft or right si<te p^rt of ®ach 
©ubj^t'^ forahsad. &t tha ©ad of th© aaposur^ tLm®, 
the coloured region is cl@aji®d \fLth & littl® wat@r to 
reaove th@ ©zc©g8 dy@^ This region i© photographed ^ith 
a a&crophotographic agBeastoly producgKl ^ith th© aid of 
an Olyapus cas^ra. This app^atus Siokas it possible to 
taie stajvcLardizsd photographs of tha s^gion to 
analysed (ssjm distai\c@ and gas® signification for all 
the subjects)* Thm dya ^aploy^ is no longer ^isibl® 24 
hours aftar th© application. 

The distribution of sis^ of th© pilo3ob^c&ou^ 
orific06 is ©st&blishM by im^gta anialysia \fith thQ aid 
of the "QuantisB^t 520" app^atug frcga Casibridg^ 
Instruments, from transparencies of tK@ foms^^d. Th© 
appaxatug ®^a3ur©a th© gurfac© ^x©^ B of th© fcllicl© 
openings ajxd calculates thfii dia^tsr D of i>ach follicle 
according to th© formulas 
D » 2 (S/ff) 

Th© r®®ults s;rt§ giv^n in T^ibl® 1 b^lw. 

Th© av^aig© die^t^r of tim follicles found to 
b©t^on 52 ^ iand 82 ^ for all th© subj^ts 
studied. 

T©st3 ^ra carried out to ^atablish tha 
r©l^^tionship b^tiE^r^^ th® aia® of t.hm mic?roaphar^s and 
th@ir ©ntjry through th^ homy iay^ar and tba follicles 
of tha human skin. 



^croaph©r©a of vaxiouts calibres batt^^n 1 and 24 ^ 
which had th© characteristics giren In Tabl® IX balov. 
Theis© b^tch@9 o£ polyatyr®n© sicrosphar®© t^rta 
©uepoade^ at a conc^ntratioa of 10 % by ^ight in a 
aixtur^ of triglyc©rid@0 of Cg-Cio fat:ty acids ^ark^tsKl 
and©r the 'trad© aark ^^gliol 9 12 by DyriasLit i:<b«lj 
the tasts war© p^rformod on th© face lift skis of the 
fac® o£ female patients ag®d frca 44 to S6 y^&rs. 
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Th@ applicatloM c&rrl©d out, approsLaat^ly 4 
houra aftar ©urgieal mzcL^Lon, on facial skla ^ich 
not b^n d^p-£ros®n (storage at 4 *C in a cold 
cK&jsii^r), Th@ skin l@ frt^ fro® its subcutaiwoas 
tisBu© with s scalpal, and is th©a slightly itr^tchad 
and pinned onto a ©upport cov^r^rd ^ith aluminiua. Th^ 
cutan^us aurfac® is car^fylly cleaned by wiping with s 
pap^r handkerchief, follcw&d by s ©light "stripping" 
carried out ^ith th© adhssiv^ tap© sold undar th^ trad© 
nam® ^Tr&nspor^", Ths various sugpansions of ^crob^ads 
aro than applied with a glass gpatula for 13 ^Inut^g; 
^ith 5 minutes' aaggag©, in^id© aaS-^xs* application 
iiit^s d^liialtad by ple^tic rings bcnd^ u^ing ^ 
cyanoacrylat© pclysisr-ba^^d adl^©^iva m^kist^ undQr th© 
nej&Q of "Cyonolit", At ths ©nd of th© application tiie©, 
the ©scQas prxxluct ^rhlch ha^ not @nt0r©d th!^ gkin 1© 
?©siO^^ with a eotton-^stiek follo^sf^ by thr^ wmry 
slight applications, to tha ^urfaca of tha skin, of a 
pi^® of adhssiv^a tap© of trad© aajaes "Tran^por®* 
(adharing littl© to th^ skin and cauiaing no 
dal^tmi-aatioa of th^ homy lay^) «. Siopsias of thM 
application ©it^a, as ^11 as of a control gkin r^ioa 
without application, are tak^n vith a "Punch hLo^By* 
punch S m in diaiMtsr and ax^ fi*OEsn in liquid 
nitrogen. Thm @ntry of tLh© sdcrob®ad^ Into tho horay 
lay^r and this follicl©i Lb than d^^agtxat@d, u^ing a 
f luor®®C53nc® optical alcroseops (photc^cro^cop^ XXJRS, 
S©i@s, ^&B% GerMiny) on *d^p-f rosorn vertical ©kin 



IS 

9©ction® 10 to IS ^oa In thickness ^ produced ^Ith th^ 
aid og a crycmlcrotoea® (Cryo^tst bright ^ aright 
Instrument Company Llalt©d), 

Th0 results obt^ln^ ar® th^ followlngs 
5 « alcrogphares 2% ^ diaastar r^^in localised 

on tha surfac® of th® skin without ©nt^rlng It; 

- ai.crospher©s 9 ^ to 10 in diaa^ter haT« a 
tervdancy to collect around thm £ollieTilar canals; 

- 7-»>ia aicrogph®r®9 hav© b^n to fc^ 

iO ^@l©cttv@ly placed iasld© tb© ^©i^c^OMs follicles j 

• mlcrosph^r©® frosa i to 3 h&v^ a tandiisnry 
to @nt©r both th@ homy iay^ and th^ follicles. 

) 

T®3ts w«r@ carri!^ out to establish tha 
*'l'5 relationship b@t^^n tha gis© of th@ aicrogphares and 

' th@ir ©ntry into tho homy Isyar and tha follicles in 

th@ rat, 

ThsBQ t^sta CTsployod poij-^-olanis© Rlcro©phart^s ; 
thr^ ©^l©s trhich had av@rag© dlMist^r^ of 
20 approsim^tQly 2 5 ^vm and 12 r^sp^tiv^ly ^r© 

t©6t©d, 

Thm mlcrosph@r@@ ^ffiploy^d ar^ pr^^i^rtxl by 
crosslinking poly~^-alanin@ '^ith th^ aid of 
glut^ald@hyd@o This synth^g^is Lb described la f ranch 

25 Patant 2^530,250* ThQ^m ^croEspher^s ar^^ than ^da 

* * • • 

***** flurjr«8C@nt by aji Intsmiadlat^a reaction o£ 

• • • 

• * 

' K@3i^JE^thyi©n^diaELlaa trLth th^^ residual gildahyda 

fim^^tlon.ai groups present at th^lr surfaer©, follot?ed by 



obtained ©shiblt s v«ry hcssog^n^ous pctf®rful gx^a 
fluor©ec©ncQ la ultraviolet light. Thsss aicroapK^nas 
h&vn th% following ch^acteristiee ! 

- saKpl© It diaiaster ^ 1.7S t Oo§S (90 % b^lo^ 

2.9 

<- saapl© 2z dlfiiB^tsr « 4.3 t 1.1 ^ (90 % b^lo^ 
S.l pr^p^red according to Example Ij 

- saarpl© 3t diajs^tsr « 12.4 ^ 2.2 ^ (SO % balaw 

13.1 

Th@s@ sis® 5^asur@s^xits daterain^ by th@ 

fluoraaencQ t^go armlyslB t^hniqug ujln^ a "Qu^tij^t 
520* appaxatu^ SiaxkQtsd by Cambridge In^tru^nts Co, 

Tha application protocol a^loy^d i© tha 
folla^iagi aft®r a^aeth^sia irith p^ntob^rbitial 
(30 ag/kg do@a), S-ca^ application ©it©s ar© d®lijsit©d 
by a plastic rlag i^nd-^ adh^givtsly ta th# back o£ the 
XCO f©mal© ELud© rat (1?0«190 q a^rsg^ ^ight). Th© 
vaxious Busp^/ ions ars applied for 2 hours ^ la a 
quantity og 3 to 10 ^/cm^e insid© thasa ©it@s. Xn ord^r 
to t^st thm lafliiaac® of i ^>i^ag© oa th® mntsy of th@ 
poly-^^-slanin© sicrogph©x©a into tii^ ©©bsc^us 
£ollicl©s^ th® applicatioa is carried out by cc^p^ing 
tfe^o m^esag© periods? oaa miaut© and fiv® t^aut^s • Tlia 
axuisal is bound tJirougho53t tlvs ©:a:pK^is^tal p^sriod in 
order to avTDid any coatsic:t ^ith tha r©gioa of 
application, -^t tli® «d of 2 houra^ th© ©snc^s© product 
vfhich h©5 not ©at©r®d th€> skin is Garofully rmov^ 
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with a cotton«@tick| thr©© TOry slight applications of 

(adhering littl® to th@ ©kin and causing ao 
d^laainstion of tb@ h^ray lay©r) to th® @kia sorfac© 
5 ax© than cajrri^ out, giopai©@ of this application 
r^flions ar© taJcen (S ia diaiaatar) and frcs@n in 
liqiiid nitrogen. Tha ®ntry of th© microsphox©© into th© 
horny and follicular ct^p^tssnts i© than @gtaJblish^ 
using thiis fluor®ic©nc© optical ^croscop^ on da^- 
10 fros^a vortical ikin ©^tions froa 10 >^ to 13 ^ in 

thickness, produced using th© crycmicrotcsa®* 

In ordar to tsat th^ influmncs of th© carrier on 
tha @ntry of tha poly^^-^lanine i^crosph^r^g , th^ 
l^tt©r ar© formulated, at a concentration of 10 % by 
12 v@ight, in tha follcTtfing carrisr^s 

I) Aqu^us g©l ^ich thm f ollcT^^irvg 

lorsulatioMi 

CrosgllnkM polyacrylic acid ©old und^r th^ t;rad^ 
nam© "Caxbopol 340" by Scodrich &F 0.4 g 

_j Sodium hydrosid'^ (aqu^ug solution at a 

eonc^ntr^^tion of 10 ^ by ^ight) 2.0 g 

Wat©r 0 . • • q.^ . 100 .0 g 

3) ^at©r**6ilicon® carsri^ consisting of 8 

Water * « 3<»0 g 

23 Silicone oil sold by Dotf Coming under thm 

r©f9r@nc0 ^Q2«332Sc" ^.Oe 100.0 g 

' ** Th© results ar^ follows 

a) In siusp^asion in th© aqvi^oua g^l^ salcrof pharos 




2 in dlas©t©r ®nt©r tim various Xay®rs5 of tlm horny 
lay@r 33 mall a@ lasid® th@ follicular canals. 3-^^ 
aicrosph©r@s or® rarely prosont in tha uomy layox, 
aftsx on® m±n\^t^'Q s^&ssag^, and ar@ located z^thmr at 
th© ©Jitry of thm follicular caftAlsj this tend^&J^ to 
^t®r th@ follicleu® I3 slightly proaounc^ aftar 5 

alnut©0' aassag®. ^croeph^r^s 12 ^ Ln dlasist^r entar 
n.^ith©r th^ homy lay^r aor th© follicul^ix canals. 

b) tha ^ter^^-silicon^ earriar h^e aja lnfluarK& on 
th^ ^try of th® ^crosph@r©is 1 th^ lattsr ar^ 

aus^roua iii^lds th^ ©@b^c^u§ folliclss and ©shibit s 
uniform dJL(3tributioii la tKa homy layar. Dn tha ot^r 
hand, x^ith thJLs earri^r, practically sic 5-*;^^ 
^crosphar^e foimd in th© homy lay^r? thay ar^ 
located v^ry da^p in tha follici©^ in thm vicinity of 
th© ^©bacs^us glandB) ia this cae^f aa^sag® al^o has a 
baiv@fici.^l iafliiaucf* en tha ^try of th^ siicrosphgti^^g 
into tha follic^ilar ccs::pajrt^^at . ^ in th-a case of th© 
aqu^oas g@l^ Merospb^r^s 12 la dia^t©r enter 
n^tithar tha homy l^j^ aor thm follicle®, 

Es;^impl©g 1 to g b^lc^ ^scrib^ proc©s0§s for the 
sanufactur© ot poly-^-aXaaiaa mierosphor®^, f In-rsae^at 
or filled ^ith active products and having th© d^str^, 



jBtag^ 4 B ?r@p<iration of poly-^-alaaln© sph^rtss Isj 
®usp=arv3lon, 

1125 g of tolu^na, 444 q of t@rt«butanol and 
0.75 g of copol^nsisr (cctadaiC@n@/aal^ie ar^iiydrid^) (gold 
under th© trad© nAs® "PA-18* by Gulf) or© IntJcoduc^ 
Into SL s^actor ©quippad t-ith an anchor-type? 

stirrer ^Ith © diasietCvr of 90 a nitrogsn tnlst^ a 
dropping funnel and a digtill^tion eolusn h@ad. Aitar 
heating this aixtur@ to ?0**Crf 150 g ot acrylo^d^ ©r*^ 
add^. Thja tf^rLparattux^ Ln ^ciien r£JLs©d to 100**C and 
30 ml of th@ asootrop® ^^tiir© (^t^-r/toluon^/tsrt- 
butanol) distilled off. Aft^r th© ©nd of 

distillation/ the rs^cticn ai^urs is coolfKi to SO'C 
<3jid th0 stirring rat® ie adjust^ to §00 r^v/min. 1, 
aolutioa of 3.30 g ©f pct^ssiusi t@rt-butyl6t© la S2 g 
of tsrt-butanol i^ than axid©4 c^^r 10 ^nut^s, 
dropping fonnal i§ rin^^ ^ith 75 9 of toluana. Af car 
@tln:lng for S hours at 80 ^C, th© i^t©ri^l is ailowad 
to r^turti to asabiGnt t^sep^ratur^. 11.25 ml of 
concrntrst^d hydrochloric acid an© thsn ®dd^ drcpa-i^® 
to t:h0 saixtur^. 

lSAga3 5 CrosslinJting of th^ poiy~/!*al^in^ ppb©r©j» 

42 g of an aqueous solution containing 23 1 of 
(rlutaxald^hydjs ar© iJ5jd^ txj the ©uit>3n^ion of poly«<0«* 
alfuiina aicroephar^s -thus obUiin©<l/ ovfi, 30 ^ainut^s^ 
^ith ©tirriag at 600 rv^v/min sjcid at a t^fsp^ratur^ of 
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30 hi^mr ®Mrriag iias b^a continue tax 4 hours at 

to aabisat t@ap«rat\ir©. 

Aft©r settling, th® ©us>Qrnatant solvents ar© 
5 removed and th© microspheres ar^ «^@hod t^#ico ^ith 

500-^ por^ioni2 of ©thymol, Draialng after ©sch washing 
is carried out by cantrifuging at 3,500 rs^r/iain. h 
v&5ii±ng ^ith 15 litres of ^ter is th&n carri^ oat 
continuously and thm ^ter is than rea^r^od to m flrtal 
^0 ^stur^ vxslxnc© of 600 ^ is r^ch©d. 

crcs^liak^d poly-^-slejaln© is than dri©d by 
fre^et©-djrying ajid 135 g of a whit^ pc^*r ar© obt^Ln^, 
j tfhich tii© diasa^t^r of th^ ^icrc8ph&r©3 ig Oii ararag© 

4.80 i 1.1 Mia, d^torxsiniKl by th« iasgss analyais 
•15. t^haiq-aa usiog ^ "Quantls^t 330* appa^ratug s.ar)cot£?d by 
' ' ■ ' Caabridgs Irtstrvi^nts Co.. 

BtAao s Ra&ction ^ith 1, ff-di-malsohexa.:-'^ 

20 g of 1, g-^4a^inoh^:§:ima Slt© ©dd^d to a 
su&,^.'msioa of 20 g of th© poly^'^-alanina sph^sr^s 
"T cbtain^^d la staga i in 100 g of t^tar- Stirring is 

contlnu<^d for 24 hour^ at anbi^t t^sp^ratur® ajod tK-^ 
B4t©rial i^ thon drairv©d on a i»c» 4 glass eint©rs 
la^tly^ it is trashs^d ^ith wat^r xintll th^ a^^ous 
^agh@rs ar@ at a ru^utral pH. 

s Fijting of tha flucr^siceat product, 

in 80 al of pH 9.9 MtBX solution (270 lal of O.l K 
BaJdCQ-^ ^solution brought to pH S»f by adding 
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approslJMtoly 30 al ©£ §,i u solutloa of ®a«eo,). g g of 
dAiieyl chlorida ia eolutJ^ ia 80 g o£ acatons ara 
latroducftd into this euspanaion. ?hfi laiatura is li««ted 
for 10 Binutaa at solvit reflua aad is th®n drala©d on 
a no. 4 glass alator and fUtsHy vashc-4 ^ith ac®ton® 
until all traces of ^nnsjX eh.lorid® hav® diesppsar^d 
froa thQ solvent wash, sonltor^d fay tJV dat^ction at 
250 na. The sphsraa ajrs fixat dri&d la ai^ and than 
zander r^uc»<l praaauxa iiablsnt teaparstujra . ?ha 
fln^l colour of ^croephare^. light y^ll,^^. 



^.m-h 8 Preparation ot poly-^ -alanine sphere in 
1-5 sugpaiislon, 

This stags is identical ^itii stages A of Ejc^^Iq i. 
5 Croaslinklxig ef ths poly-^-aiajiin® 
ffiJLcroeph©res 

iS g of &^Tu^xi3 eolijtioa coatoinlag 25 % hy ^ight 
of glutarald®byd© ar® add©<i staadily ©ror 13 minutsg to 
a eusp^naioa of poly-4-aie^al^ ^crcsphersa obtaia^d in 
stag® A, kapt vigoroualy istlrred <SO0 z^/mLxi) ar.d at fe 
taaperatuxs of 50 -C. Mtgr stir.ving Has b®#n continued 
: for 4 houxB at this tssapsijeatur®, th.» Buspaneion is 
•; allowd to rtstura to ashisat t^®ratux«. Mt©r 
••. settling, th& Bnp^nintmt ©^l^ssnta sar® r^3?sov®4 ajsd th^ 
./.alcrospharas ar© waBli®d t^j-ieo ^flth SOO-ad portions of 
©t^'anoi. Tlva dra.laing aftsr e&eh mehlng is caxxlcH out 
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by c®ntrl£\jging {3^S0O t^/mln) . WMhing ^ith 13 litres 
o£ wat©r i© than carried ©ut continuously and tiv^ ^t@r 
i© th^n r«.iav<^ antll a fiaal sisaur© voliHa® of gOO ml 
i© r©ach©d» Th@ rwcll^n polymar is finally drisKd by 
3 ?r©^s©-4rying and 122 g of ^it@ povxi^r ar^ cbt^in^^ 

in %^hlch tix© dia^t^- of tha adcroepher©© in on ar^sr^gs 
4.05 5 2.02 /AS, s^seur^ according to th^ gas© i&^thod 
as In Stag® B of SzasEpl© 1, 

a£l2B_£ ? Reduction of th^ residual aldahyd© functional 
10 groups, 

2.2 litres of trster ^dd^ to ISO g of 
crosalink^ poly-^s-^Iaai^ aicro^ph©r©© ob^ain^^d In 
! ©tags B and ax9 hcsog^nigr^d b^^ stirring. Aftar ecoling 

to a tasp^ratur® of bat^^r, 5 sjid lO^'C^ a cc>ol©d 
15 solution of sodlu:^ borohydrida in v^ater (5*2 g of M^BH^ 

ia SOO lal of ^atar cooled to 5*C) is add@d §ic\/iy, Th^ 
rt^actloa ^lixtur® Lb kspt foatr^>^n S and 10 *C for 3 hoxix.: 
and thQ pH iis th^n brought ? by adding ac!St4.e acid. 
Mt^r centrifuging tit^ mLrliiar^ and dispensing th.® 
20 aolid ir©?^idua iJi 450 ^ ef ^ater^ it is gubiect®*:! to 
continuoui3 ^©hing ^ith 5 litr^ cf mit©r (t^^bing in 
an ^Aslcoa" c©il ©-<julpp^ ^ith a 0«2-^ Diaper filter ^ 
: pr^s^ur© 2 h^B^ ^zLrsLng tbroTaghcoit th^ ^ashlrig) . Tnm 
hydrat©d ^crosphsrcss tteu dri^d by f r^^^jse-^rYlna^ 

/2S\ abs©aciJ5 ©f colour .1-n tha prx^s^ncs of Qchif^'r? 

..It 

/'.^l rsisgeat si^aa it pcg^iJbl© to coiu:ludi^ that ^liii^ r^iidual 
^Idishyd© fanctiomil gxoup^ hav© reduce • Aft^r 

analysis y the di^rs^t^r of th^ :aicrosphtsr^s ig idaBtical 



with that of th^ original ^cro@pb®r®s« 
Sli-flg^ J? « Introduvttlon of thm active product. 

44.5 g of bsiisoyi psrosid^ (7S % by freight 
grad-!) ax© dissolve ia a mistur® ?aad© up of 1133 g of 
^cscon© aj^d o£ 375 g of ^at©r? 50 g of th^^ 5aicro^plx^r©Bi 
praparsKl in ^tag© C 4r© th^ susp^nd?^ in thie 
solution. TliQ euepension ia eoacisntrated in a rotarj 
mraporator at r?Kluc^ prisgsurQ, at a t^psrsturo not 
©ajc&^dJLng 35 'C, to a tot^l t^ight of 2S2 g of 

- Th® bansoyl porcsid^ contsiit of tha ©uf^p^nsion 
obtain&d is 9.1 % by ^ight. 

Stages K to C g Pr@p^xatloa of tha ^icrospb^r^s e 

Stag©^ A to C ax'^ esxrle-d cut ^3 In iK^^spl© 2. 
i^taqc^,,, p 8 Intiroduetion of ^ctir^ product. 

2 g of b©n?ryl nlcct-iaatr^ ar^ dissolved in a 
at-Kt^ur-a ^d© up of 40 f of wxt,m^ mxd f of ©tii^olj? 
10 g of microsph^sn^^ prsrpar^d la Stsg^ C ar^ t:>v»n 
®usp^nd^>d In ZhL^ gol-, tion. Th^ sus^p^naion la kapt 
stirrahd for 2 hours and tJisa ^th^ol th^n n^swd in 
a rotary ©vaporator^ t:h.i^ t^.p4srstux^ bsing ^o^iataln^ 
at a ^al^ua b^ic/^ SS^'Cc Fla^lly^ th^ mlcroesphsr©^ ^^xs 
driod by f rE>#s@'Hiryl.ng. 
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Stages A to C ar© earrl^ out as in Es^japl® l and 
etag^ D for introducing bansyl aicotinat© as ©ctiv^ 
product, m in gaajapl® 3, 

r^imnlc acid 

4^^a!^J^ A C 5 Frspiiration of th© aicrogphanss . 

atag^s A to C ar® carried out as in Ixa^l© 2. 
ULiiSi-E 8 Ir*t:xoduction of tL© actir® product. 

15 sig of butylhv^orytolu^OQ (aiitiosidant) art^ 
dlsisolv^d iis 30 g of 1 , a-propyl^ns glycol at ^ 
t^p^aturts of 30''C. 24 of rstinoic ^cid 
digaolvod in 10 g of ths aLrtur© obtair.^Ki abov^^ at 
aabi^nt te.-;z^xat\xrm , uruk;r s^gon and in nhm ah^oc^B of 
light. Th.s solutio- obtained ia filter^ ^izh thn ^id 
o£ 0*2->ffi *Mllij>or^'=' filters* 3 g o£ tiia Eilcrosph^n^s 
pr^pax^d In stag© C ar^ su^p^^nd^ in this solution 1^ 
tha aisssnc© of light and tinder m stLrsaia of argon. 
Ml^. i ia eai^risd out ^ith a igp^tula. After hours'' 
^gc.^tioa, a yollo^ potsd^^r is ebtain4)d» D©t@jmin: - 
tion of rstinoie acid in th@ sp^trcphotog^t^r 
(X 3S3.@ ft^) aft^ d^i^o:rption of tYj^ activ*^ pcrincipl© 
Into diB.at.hyl ©uipho^ici. . 

^h@or^tical eoncontration" a Q.15 I. 

CaleulstsKl conc©ntrc?ition s 0.157 



Calculiit^Ki eencsxjtrations 11 & (by 
d^torairuatica 230 aftisr suspending Ln athAnol). 

retinolc .^cld . 

SiiA£E-J^ s Pr^pajTstion ©f t:h^^ solutica of ^,eti^£? 
pririclpl© . 

200 is^ of all«traiu3 rcrtir^ic acid ar.j disoolv^ ia 
5 al of 1, ^--dlchiort^tKsu^^ ixi tha ab^anc© of light. 
..a 8 Coatlnf of tb^ active prlivctpl^a ^ith fatty 

4.7 3 g of trir^to^rin =^nd 250 of glycarisl 

r^artor provided ^ith a siXt^ogsfi. lnl©t and ©qulpp^xi 
trfith a magnetic rjtis^r aad bsating plates. Uij^lng is 
carrifxl out by stlri^.ing at a t^^^aratur^ of iO^C. Tfc^ 
Doluticn of prlacipl© p^p-ars^i la ?it^g^ A Is- 

than ^yidi^ ia th^ o^som^^ light. Th^ i:xi2rtur^ 
obtaias^ is ks^pt stlrr^ SO^C and ia thmn blowi^ 
tindsr ^ aitxtsgan prtr^saor^ of 7 b^^, into s ^sprajiag 
aossl^ CGrmjoctJsd to tJs^ rt)/actcr ^^pp^^iituf^ "1/4 
JCD-SS-SU.B15B-SS% W^^slI) . Tha £aierD3piv:sr?^s coajslatiag 
of tto rst.lnole acid co^^ting ^ith t.Iis ^st'car^ ot 
tristc^arin-giycQraX E^orxoatQ^^a'at^ fatty s\ibf4taac©ii area 

filtration chamJo^^r (lengths S3 cm) and ax*^^ th^n 
coll6tctts-d on m grid (Miliiporoj, 24 in diaisater, 
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is ©bt^inis4, Thm r^tiaoie acid coat©jit of tha 
^croaphar^s obtaim^l is ^ by ^ight, Ths dio^tar 

of thiT^ nlcrouph^r^^, d^st^rssln^^d by i^ga ^inalj^-sihn (T^^P- 

^zampls P to 10 baiow r^lat^ca to th^ pr^^j^arstion of 
ccsE^^tie or ph^xnacouticai ccs:pog itior^ frcna 
jiicrosphc^r^a fill^ -t^^ith active p:.^oduct and prtspart^d in 

0.5 g OS; polj{lactida-eo-gIycolidQ) @oid by 

S mij of S-[3-(l-adamantyl»4-^t^.^h^nyl) 
acid ara diaaoivt^ Iei 15 mX oi mmt±jl^vj^ chloride, Thm 
organic solution ©tetain^ 1^ (malQLiLod ^Lth m^h^cal 
©tirriag (3000 ^a^/min) in IDO mi of an squoous 
eont^alning Q.3 g of uydrs^ypirDpyl eallulosis i-^old by 

^tirriiig contlntj^ for 2 Jxours, ^^ich permits th^ 
progreofUv© GG^l^t:ri ovaporatton of s^^thylosu 
ehlor5 ^a. 

Tb(^ szi.cz:oBphf^B^ obtained caxi^ r^ovc^re^S, 
a is© dies t^tteution of th^sj micro^ph^rtsa obtral^a^d by thira 
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S^5^S2-Ji.-&fl_S e Preparation ©f microsphere©. 

Stages A &nd.C ax^ earri^^ out as In 1xsl^1©'3. 
I|^;ag ^ D 3 Introduction of the acrtlv^ product. 

37, S of clonidlas h^^tirochlorids ax^ dlsQol'red 
in iS g of '^atar in thm abgane^^ of light, and 3 g of 
microsphsrss pr^paxi^ 1b Qt^g^ C ar^ tlian add^ zo 12 g 
of i:h^ abovTS solution. l^Isiiig carrie=d out with a 

drying. Da tsrslnatiou of Qleziidin^a hydrochloride in tha 
fiaishi^ produce is carried e%it for? m-^LC ai^iyt^is mft^j: 
da^orption ©f ths ^cl^iv^ principle. 
Calculatad concentration i 1 ^, 

gt^gas r>nd C ar^ earrisni out Isa Sa:^-plQ 2* 

2 g of iiilr!.o^d±l axm dis^olr^i &t S&'^C la a 
ixi^ur^ m^da up 75 0 of athu^oi and 73 g of mt^^r. 
Q g of pc!ly'-fi^^lt^nLn% ^pli>^n3s tibtiain^K! accDrdlng to 
at&ga C ar^ lni^,T:xKk^.ccKi into tMf? isol*aticn, Ttxo zai^-^'cura 

©olve^nt is tlvoa a^aporatod off until a obti^ini^o 
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zhB tplisirss is b#tw&«n I and 13 ^th aa avsjrags 
aiss of S i^i saora than 90 S of Usa aici:o@phar®s hasr® a 
diasater ef b^tt*®^ 3 and 10 nB. 

Tha ©ncap^uiation lis ch©cl«>d in tlis foilowissg 

i) iaflpoctlon tho i-aierospharaa by optical 
aicro&ccp7 ( f luorsacanca ) shows fluorase&nt spharss iiaii 
ths ab<3®JiC8 ox Jr©<a crTStals cf active prlncipio, 

a) isisps&ctioa by @l©ctrcn alcroBccpi' coafirsis tlia 

?o ovaloatja di3gre-.^9 02 siicapsuiation of thsi 

QtstLT'B prl^JcLpl^ la tiis aicroaphansa , a s^ln of t±a 
saicrcaphar^s oj&nainsd siscms (IQO sg) is oat^scrfesd '^th 
^etrahydxofuraa (5 it is r.bsa filtarad? tOia 

^ilt^ax^ is analysed by high psrf oscsiuics licxuid 
ehrc^ntograph^'i tJ:a d^jrsa of ^isacagaulation of 3"|3-(1- 
i^dam&xiXYl'i'^thaxYp'aAsyl)]--2^'^^tha acid iM 0.7S "Si. 

Eisrospharss £ili©d 'irH.th rsrtiaoie acid caa hn 
2 of. rcatioolc acid. 



M.. , .x- . ■.^-rt.j.^,..^ .vijTf'' . ri«j^#-n j^i*i.J»*'i»» *■>,■»•!»■■;<;'- r?*'=^~> 



su^ly a hydro g^aated p^ila oil :^arJu>t^l und^s tJi^ n^isa 
of ^Softisaja 1S4^ by &yty^ait 3otel/ bj a fip^esjlng 
procj^ss ^^i-t±i tt^ i%id of a pr^ssguris^ spraying iiait. 

Th^ triglyceride aiid th^ a^^tir^ yrUxcLplQ/ n.^mXf 
^«b#n^yiphaiiyiacatori^ac@t^^lds at eos^s^ntration of 
13 % fry ^^©ight ralatiT^ to t±43 u^ight o£ triglycerid^is , 
ar© ^It^ at 9Q^C uade^-r nitxog^a atsosph?5r^ and in thc$ 
obs^jucs of light -in a th^rmoiitu^t^Ki r^t^i-r- l^g^s st^^tl 
reactor* Thm -^Ksltan rsijrturf^ la pirop-all^^d >^i^>i aXt^rogi^n 

ilo^ rat® and uho! spr^yiag is s-turri^^i out: c^t th^y siogslo 
undar nitrog^xi pn^sssujrr^ (3k 10^ rtPa pr^s^^ure) , 

^h?^ spraying Lb sarriod o^t la a s^^l^ st4iiiilc3£jf^ 
3tu>^l ^aia^tal tfhlch a tw^pm:t).t\xx^ gr-^dio^i: fros 

Thi^ gradient is craat^ by pr??viou§ i^r^^odt^/ction of 

Aa a g^f^^al ml©, ds^i^dlng on typ^ of sonai© 
^>^hiQh ehcsi^JH, ti^*-© spraying aitrc^gen pr^sgura and th^ 
gle^tf rat# of th^ liqraid dotanaiiis a^rag-^ dlsm^tor 

vtr^sgol. F-a-rth^x^-^r^i^ f tii^ liigl^^ fJnu^ spraying pr^s^ur^^ 



hc^t<^iK5us th-a r^ist distribution c 

figih^rtsQ varies £rc:m I fJ2 Vi ^th a tii^i^tsu: 
b©Xo^ 10 i^i. I'biS pxroportiaG t^tiv^^ principii^ 
incorporated, dator^JLatxi by high p^rfens-^c^ lic^aid 
ph4^>^© ehrc^Lat4>grs^.yf ost.^i^ll^h5"<i as iS ^^^^ 

Crc^sliake^d polya-crylis ^^icid sold rmda- l^b tracks 

Sodiums hydro^d^'^ q . i3 e * . » c , » • • * ^ • gll i 

^tffhaa applied to to® ekin by ^ij^ag^ tir^til it 

?3^j>^arst.loa fe^t^ a^alig^nt ^tiMCt^ nrop^^rtir^i^ . 
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Microsphsr® sii.-:p«n»iea prsi^Bxad according 

g ^ 

Croa^llaX^ poly^crylie acid isold und^r th^ trad© 

^ *^ err* 

aasta -^Carbopal S40- by Goo-drieh . . . -^^^ 
Sodius hytirosicis q . 3 . 

\(h^n .appils^d to .ikla hf Taaaaaga uatil it 
^tara ccs^lst«iy, t^*cs daily Sos 30 days, 
ar^paratlon has oxcaXlant entiacna properties . 

a gtal is prtsporod fey aiaiaf lollowtag 

lagr^ei-Cints s 

iiicrogp}-iQr©3 ps-®p&nsd aecordiag to 
gjusapi® 3 {as aaay-.as ars a^cosBarj') I f 
Crossliaked polyacryiic aci<i «^ ^ 

B^sss "Sarboi j1 g'SO" &y Goodrich a? .... t 

Sodlua hydrorJ-da s - • • Sia 7 

«|>pli®d by aaosag® tmtil it: tsatars 
complmtaly, fetfics daily for 30 days, *o cort^la P&n^ 
og body, gos ©staia?!® tha breasts , fe^ie sa^^atlea 
contxlbxitess to risMxig thjs^ 2A.x?a©r. 
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Whoa applied to tl^ mkln hf Msaag© uatll 
sators c^^l^t^^lfs 'c^i^-^ ^ailj for 30 day^? thii? 
E^r^EKiratlon I^aa cincallc^t astlc^na s^rcp^^rti^jr^ , 

lltcrosph©r^a cbt^^ij:^ in Esiiscpla S » « c * . 30 g 
CsslluloEsa dsrivati'TQa sold uacLsr t^^ trocv':) m^s^'I 
"lOucsl" by H'^nruifas e.^.... 1,3 g 

« Miert^^ph^rai^ abiaij^ isi -^^u^lm 1 17,24 g 

F:s^pyl^M^3 glycol q^^* . , . ^ <, « • c * • a e * . • . * IQO g 

^t^s t^B-d^rgon^ a con^idc^c^bla llai^^ iocii3» liJt£^r 3 r>s::^atl\ii ' 
trt^^it^at a ^^t^ ©f 1 mi pe^r application a 



lagrtKiiQntD s 

- Cslix^^loaa d^riv.*iti^0 sola uad^r th© -trads nax^^ 

Wban (^^pplits-d to thm akin by aasa&g^ toxitil It 
©at^ara cc^lertQly^ i^^iCB dually for 3D day^, ^Ms 

- Crcssoli^-Lksd poiyscrjiic ^icid sold ond^^ tJ^ 

3odlii^ hydra:iid£3 q . * „ * « « . * . » * « » * » ^ * • • ^ ? 

mimi applied to thm skia by aais^^gQ uatii it 

pr^P^atioa lias ©sc©ll©nt ^tlaen^? giro parti '3 s . 



}k gal pr©p&r^ by rising ^.-m follo^ln^ 
- Crof38ll:akM palyacrylle acid Qcald imdar tii^ x^a^ 
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^Sar^^pol 348 bj ^scdrieh EF o Q.^ q 

Ifhaa ag^pliod to th^ skla by aassags ua'^l 1^ 
mitsra ccsapl^toXy^ %'wLcm dolly for 30 di^yr*, 

« Silcrosplieixsg pr^spar^ aeccrding to 

« Crosslink^ poiyacxylic acid r^old ur^^ "thm ru^^ 
^C^xhcpol'B^Q^ hj QoodxLf^ih ......... S.4g 

Scdlim l^ydro^da g * 3 . * , * « ^ pH 7 

Wh-on 5ppli^s4 to akin "^m^q^ \xmLl it 
oat^srs ccs^lGtoly, tnriesa daily for 30 dapi, tiiis 



th^ g^oup eeasistlng ot -sgmat^ for t-rosting aea^^ t^: 
rslaforcing agants^ agas'ta fer treating asi^r^ 
antif"ajag;aia^ ^tzUyg^^ntt^ antibiotics, mtS^r. ...a^ 
aa^ihj'P^srtajpiaiv^Sp anticmgia^la ^v^^odilatcrs;, agt^nta 
for t^rsatiag cardlovar:cuI.ar ^iiso^^rs^ tin^iinf l^^atory 
agents, sj^tiallorQ^niJ ^ Mtipruxiors gxcrfrh factors of 
r>9ptidic or proteinic ocstort^j asurotstiii^ul^ta^. 
antidaprasgan^ sg^nts3, Lva^aral gcsipouads ^plo:f©<i in 
rugorcbiologicsl x^ssaarch,. ^mao^nt^tlcs and lior^on^ 
steroids . 

g. Ccrapogition eecordlrm Claiii 7^ c>mr^t£5ri3©d ia 
that it con'^Lsi^ "^iUmLn v^zin^Lc acid or o-^s of its 
d(!irlvativ^s ^ or b^nricrjl g^araxlda^ a-^ sat for t^-;jatinq 
men© . 

th^t it ^ontain^ BlnD:?tidil ^3 antiiot^iii hair rt^gro*^rt.h 
p.g^nt aad S"Ca^)>o>^*^-fr^:±YlC7^t.j5ij;ii^ or o^t^-piros? an 

10. Cesrpositlon ac*eordi:ig tr^ Cl^S^ cLaracteix'i^^d in 
th^t GoatslM z^^tetisi e:ec?aaEPl© antifungals 

11. Coi^pcaiticn arcordiag Claim 1, cla^^acts^riHoKi in 
%hM% it ceatsln^ alusiiaiv^ chloride a^i a^;triiujaiit « 

12. Cc^cgitioa according to eiaiia ?^ €h-ar^^t(^i;;?^d in 
%h^Z it coataiM tsrj^'U^rosrycia cr ^^tx^cjclisiQ as^ 
antibiotic . 

13 0 Cc^c^itLon aecr^rdiiii^ to Clai;a 7^ ch^:^,^ct^ln^ i:a 

th^z it ccntaiaii ^ida^oI^ijLS ^.TLntlTi^ttl agant* 



that it contains closxidin^ hydrccblorld^g ob 

ilsyp^rr ©us iv^^ * 
ISo Cc^osltloa according to ClaL^a ehar£sc^0ris^ is 

IS. Cc^posUiosL according Sial^ 7, charactari^^^d ia 

p^r^ieular ^suJ^sta^Q F% ai^t for trotting 
eardiOTagcular discrd^ro. 

Cc3po0l^ioa acecrdij^g to Claims 7, cb^rc^et^^iscKi 4n 

1-^ csrnt-aLas tiiD ©pidarriic gro^^t factor (15^) 
grov^h f&ctor of p^ptidis ^tur^. 

2:^. C05m>oEit:lon according to Claim 7,: dmracrt^^risod in 
«\at it contains 'a ii-^feitsse. o^^t as ^mtid^prss^ant • 

that it cont:(^lsj3 c^ptmieia^ ^iiaturol cDrpaund 
a^plcTy^i In naarobiological r^si^ax-ch. 



